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IN THE CLAIMS: 

Listing of Claims: 

1 . (previously presented) A semiconductor device comprising: 
an insulation layer; 

a semiconductor layer formed on the insulation layer; 

an element isolation region formed in the semiconductor layer; and 

a first element forming region and a second element forming region defined by the 
clement isolation region; 

wherein the first element forming region includes both a first bi-polar transistor and a first 
field effect transistor; 

the first bi-polar transistor includes a first emitter region of a first conduction type, a first 
base region of a second conduction type, and a first collector region of the first conduction type, 

the first field effect transistor includes a first gate electrode layer, a source region of the 
first conduction type, and a drain region of the first conduction type, 

the first field effect transistor further includes a first body region of the second conduction 
type formed at least between the source region of the first conduction type and the drain region of 
the first conduction type, 

the first body region of the second conduction type is electrically connected to the source 
region of the first conduction type, 

the first body region of the second conduction type is in contact with and thereby 
electrically connected to the first base region of the second conduction type, 

the drain region of the first conduction type is electrically connected to the first collector 
region of the first conduction type, and 

the source region of the first conduction type is formed structurally isolated from the first 
emitter region of the first conduction type, and 

wherein the second element forming region includes both a second bi-polar transistor and 
a second field effect transistor, 
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the second bi-polar transistor includes a second emitter region of the first conduction 
type, a second base region of the second conduction type, and a second collector region of the 
first conduction type, 

the second field effect transistor includes a second gate electrode layer, a source region of 
the second conduction type, and a drain region of the second conduction type, 

the second field effect transistor further including a first body region of the first 
conduction type formed at least between the source region of the second conduction type and the 
drain region of the second conduction type, 

the first body region of the first conduction type is electrically connected to the second 
collector region of the first conduction type, 

the source region of the second conduction type is electrically connected to the second 
collector region of the first conduction type, 

the drain region of the second conduction type is electrically connected to the second base 
region of the second conduction type, 

the first collector region of the first conduction type is electrically connected to the 
second emitter region of the first conduction type, and 

the first gate electrode layer is electrically connected to the second gate electrode layer. 

2. (previously presented) A semiconductor device, comprising: 
an insulation layer; 

a semiconductor layer formed on the insulation layer; 

an element isolation region formed in the semiconductor layer; and 

a first element forming region and a second element forming region defined by the 
element isolation region; 

wherein the first element forming region includes both a first bi-polar transistor and a first 
field effect transistor; 

the first bi-polar transistor includes a first emitter region of a first conduction type, a first 
base region of a second conduction type, and a first collector region of the first conduction type, 
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the first field effect transistor includes a first gate electrode layer, a source region of the 
first conduction type, and a drain region of the first conduction type, 

the first field effect transistor further includes a first body region of the second conduction 
type formed at least between the source region of the first conduction type and the drain region of 
the first conduction type, 

the first body region of the second conduction type is electrically connected to the source 
region of the first conduction type, 

the first body region of the second conduction type is electrically connected to the first 
base region of the second conduction type, 

the drain region of the first conduction type is electrically connected to the first collector 
region of the first conduction type, and 

the source region of the first conduction type is formed structurally isolated from the first 
emitter region of the first conduction type, and 

wherein the second element forming region includes both a second bi-polar transistor and 
a second field effect transistor, 

the second bi-polar transistor includes a second emitter region of the first conduction 
type, a second base region of the second conduction type, and a second collector region of the 
first conduction type, 

the second field effect transistor includes a second gate electrode layer, a source region of 
the second conduction type, and a drain region of the second conduction type, 

the second field effect transistor further including a first body region of the first 
conduction type formed at least between the source region of the second conduction type and the 
drain region of the second conduction type, 

the first body region of the first conduction type is electrically connected to the second 
collector region of the first conduction type, 

the source region of the second conduction type is electrically connected to the second 
collector region of the first conduction type, 

the drain region of the second conduction type is electrically connected to the second base 
region of the second conduction type, 
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the first collector region of the first conduction type is electrically connected to the 
second emitter region of the first conduction type, and 

the first gate electrode layer is electrically connected to the second gate electrode layer; 
and further comprising: 

a first electrode layer that continues to a side section of the first gate electrode layer and 
reaches the element isolation region, 

wherein the first gate electrode layer is formed in a manner to cross over the element 
forming region, 

the source region of the first conduction type is formed in a first region surrounded by the 
first gate electrode layer in a forming region of the first field effect transistor, the first electrode 
layer, and the element isolation region, 

the drain region of the first conduction type and the collector region of the first 
conduction type are formed in a second region surrounded by the first gate electrode layer and the 
element isolation region, 

the emitter region of the first conduction type is formed in a third region surrounded by 
the first gate electrode layer in a forming region of the first bi-polar transistor, the first electrode 
layer and the element isolation region, and 

the first body region of the second conduction type is formed at least below the first gate 
electrode layer in the forming region of the first field effect transistor, and below a part of the 
first electrode layer. 

3. (original) A semiconductor device according to claim 2, further comprising: 

a second electrode layer having one end section that continues to a side section of the 
second gate electrode layer and another end section that reaches the element isolation region, 

wherein the second gate electrode layer is formed in a manner to cross over the second 
element forming region, 

the drain region of the second conduction type is formed in a fourth region surrounded by 
the second gate electrode layer in the forming region of the second field effect transistor, the 
second electrode layer, and the element isolation region, 
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the source region of the second conduction type and the collector region of the first 
conduction type are formed in a fifth region surrounded by the second gate electrode layer and 
the element isolation region, 

the emitter region of the first conduction type is formed in a sixth region surrounded by 
the second gate electrode layer in the forming region of the second bi-polar transistor, the second 
electrode layer and the element isolation region, and 

the first body region of the first conduction type is formed below the second gate 
electrode layer. 

4. (previously presented) A semiconductor device comprising: 
an insulation layer; 

a semiconductor layer formed on the insulation layer; 

an element isolation region formed in the semiconductor layer; and 

a first element forming region and a second element forming region defined by the 
element isolation region; 

wherein the first element forming region includes both a first bi-polar transistor and a first 
field effect transistor; 

the first bi-polar transistor includes a first emitter region of a first conduction type, a first 
base region of a second conduction type, and a First collector region of the first conduction type, 

the first field effect transistor includes a first gate electrode layer, a source region of the 
first conduction type, and a drain region of the first conduction type, 

the first field effect transistor further includes a first body region of the second conduction 
type formed at least between the source region of the first conduction type and the drain region of 
the first conduction type, 

the first body region of the second conduction type is electrically connected to the source 
region of the first conduction type, 

the first body region of the second conduction type is electrically connected to the first 
base region of the second conduction type, 

8 

PAGE 9/25 * RCVD AT 2/17/2004 9:12:20 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 « DNIS:8729306 * CSID:alan ■ DURATION (mm-ss): 10-08 



From: Alan Raynes To: USPTO 



Date: 2/1 7/04 Time: 9:04:48 PM 



Page 10 of 25 



15.55/6364 
Serial No.: 10/050,793 

the drain region of the first conduction type is electrically connected to the first collector 
region of the first conduction type, and 

the source region of the first conduction type is formed structurally isolated from the first 
emitter region of the first conduction type, and 

wherein the second element forming region includes both a second bi-polar transistor and 
a second field effect transistor, 

the second bi-polar transistor includes a second emitter region of the first conduction 
type, a second base region of the second conduction type, and a second collector region of the 
first conduction type, 

the second field effect transistor includes a second gate electrode layer, a source region of 
the second conduction type, and a drain region of the second conduction type, 

the second field effect transistor further including a first body region of the first 
conduction type formed at least between the source region of the second conduction type and the 
drain region of the second conduction type, 

the first body region of the first conduction type is electrically connected to the second 
collector region of the first conduction type, 

the source region of the second conduction type is electrically connected to the second 
collector region of the first conduction type, 

the drain region of the second conduction type is electrically connected to the second base 
region of the second conduction type, 

the first collector region of the first conduction type is electrically connected to the 
second emitter region of the first conduction type, and 

the first gate electrode layer is electrically connected to the second gate electrode layer; 
and further comprising: 

a first layer and a second layer, wherein 

the first layer has one end section continuing to the first gate electrode layer or the second 
layer, and another end section reaching the element isolation region, 

the second layer has one end section continuing to the first gate electrode layer or the 
second layer, and another end section reaching the element isolation region, 
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the source region of the first conduction type is formed in a first region surrounded by the 
first gate electrode layer, the first layer and the element isolation region, 

the drain region of the first conduction type and the first collector region of the first 
conduction type are formed in a second region surrounded by the first gate electrode layer, the 
second layer and the element isolation region, 

the first emitter region of the first conduction type is formed in a third region surrounded 
by the first layer, the second layer and the element isolation region, 

the first base region of the second conduction type is formed below apart of the first 
layer, and below a part of the second layer in the semiconductor layer, and 

the first body region of the second conduction type is formed at least below the first gate 
electrode layer and below a part of the first layer in the semiconductor layer. 

5. (original) A semiconductor device according to claim 4, further comprising: 
a third layer and a fourth layer, wherein 

the third layer has one end section continuing to the second gate electrode layer or the 
fourth layer, and another end section reaching the element isolation region, 

the fourth layer has one end section continuing to the second gate electrode layer or the 
third layer, and another end section reaching the element isolation region, 

the drain region of the second conduction type is formed in a fourth region surrounded by 
the second gate electrode layer, the third layer and the element isolation region, 

the source region of the second cond uction type and the second collector region of the 
first conduction type are formed in a fifth region surrounded by the second gate electrode layer, 
the fourth layer and the element isolation region, 

the second emitter region of the first conduction type is formed in a sixth region 
surrounded by the third layer, the fourth layer and the element isolation region, 

the second base region of the second conduction type is formed below a part of the third 
layer and below a part of the fourth layer in the semiconductor layer, and 

the first body region of the first conduction type is formed at least below the second gate 
electrode layer and below a part of the fourth layer in the semiconductor layer, and 
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a second body region of the second conduction lype is provided in the semiconductor 
layer below a part of the third layer for electrically connecting the second body region of the 
second conduction type and the drain region of the second conduction type. 

6. (previously presented) A semiconductor device comprising: 
an insulation layer; 

a semiconductor layer formed on the insulation layer; 

an element isolation region formed in the semiconductor layer; and 

a first element forming region and a second element forming region defined by the 
element isolation region; 

wherein the first element forming region includes both a first bi-polar transistor and a first 
field effect transistor; 

the first bi-polar transistor includes a first emitter region of a first conduction type, a first 
base region of a second conduction type, and a first collector region of the first conduction type, 

the first field effect transistor includes a first gate electrode layer, a source region of the 
first conduction type, and a drain region of the first conduction type, 

the first field effect transistor further includes a first body region of the second conduction 
type formed at least between the source region of the first conduction type and the drain region of 
the first conduction type, 

the first body region of the second conduction type is electrically connected to the source 
region of the first conduction type, 

the first body region of the second conduction type is electrically connected to the first 
base region of the second conduction type, 

the drain region of the first conduction type is electrically connected to the first collector 
region of the first conduction type, and 

the source region of the first conduction type is formed structurally isolated from the first 
emitter region of the first conduction type, and 

wherein the second element forming region includes both a second bi-polar transistor and 
a second field effect transistor, 
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the second bi-polar transistor includes a second emitter region of the first conduction 
type, a second base region of the second conduction type, and a second collector region of the 
first conduction type, 

the second field effect transistor includes a second gate electrode layer, a source region of 
the second conduction type, and a drain region of the second conduction type, 

the second field effect transistor further including a first body region of the first 
conduction type formed at least between the source region of the second conduction type and the 
drain region of the second conduction type, 

the first body region of the first conduction type is electrically connected to the second 
collector region of the first conduction type, 

the source region of the second conduction type is electrically connected to the second 
collector region of the first conduction type, 

the drain region of the second conduction type is electrically connected to the second base 
region of the second conduction type, 

the first collector region of the first conduction type is electrically connected to the 
second emitter region of the first conduction type, and 

the first gate electrode layer is electrically connected to the second gate electrode layer; 
and further comprising, in a first element forming region, a second body region of a first 
conduction type, which is formed in a semiconductor layer between a first base region of a 
second conduction type and a first collector region of a first conduction type. 

7. (previously presented) A semiconductor device comprising: 
an insulation layer; 

a semiconductor layer formed on the insulation layer; 

an element isolation region formed in the semiconductor layer; and 

a first element forming region and a second element forming region defined by the 
element isolation region; 

wherein the first element forming region includes both a first bi-polar transistor and a first 
field effect transistor; 
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the first bi-polar transistor includes a first emitter region of a first conduction type, a first 
base region of a second conduction type, and a first collector region of the first conduction type, 

the first field effect transistor includes a first gate electrode layer, a source region of the 
first conduction type, and a drain region of the first conduction type, 

the first field effect transistor further includes a first body region of the second conduction 
type formed at least between the source region of the first conduction type and the drain region of 
the first conduction type, 

the first body region of the second conduction type is electrically connected to the source 
region of the first conduction type, 

the first body region of the second conduction type is electrically connected to the first 
base region of the second conduction type, 

the drain region of the first conduction type is electrically connected to the first collector 
region of the first conduction type, and 

the source region of the first conduction type is formed structurally isolated from the first 
emitter region of the first conduction type, and 

wherein the second element forming region includes both a second bi-polar transistor and 
a second field effect transistor, 

the second bi-polar transistor includes a second emitter region of the first conduction 
type, a second base region of the second conduction type, and a second collector region of the 
first conduction type, 

the second field effect transistor includes a second gate electrode layer, a source region of 
the second conduction type, and a drain region of the second conduction type, 

the second field effect transistor further including a first body region of the first 
conduction type formed at least between the source region of the second conduction type and the 
drain region of the second conduction type, 

the first body region of the first conduction type is electrically connected to the second 
collector region of the first conduction type, 

the source region of the second conduction type is electrically connected to the second 
collector region of the first conduction type, 
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the drain region of the second conduction type is electrically connected to the second base 
region of the second conduction type, 

the first collector region of the first conduction type is electrically connected to the 
second emitter region of the first conduction type, and 

the first gate electrode layer is electrically connected to the second gate electrode layer; 

wherein an impurity diffusion layer of the second conduction type is further formed in the 
first element forming region, 

wherein the impurity diffusion layer of the second conduction type is a semiconductor 
layer in the first region, and is formed in the semiconductor layer between the source region of 
the first conduction type and the first body region of the second conduction type, and 

the source region of the first conduction type and the first body region of the second 
conduction type are electrically connected to one another through the impurity diffusion layer of 
the second conduction type. 

8. (original) A semiconductor device according to claim 7, wherein a contact layer for 
electrically connecting the impurity diffusion layer of the second conduction type and the source 
region of the first conduction type is formed, wherein the contact layer is formed in a manner to 
cross over the impurity diffusion layer of the second conduction type and the source region of the 
fi rst conduction type. 

9. (previously presented) A semiconductor device comprising: 
an insulation layer; 

a semiconductor layer formed on the insulation layer; 

an element isolation region formed in the semiconductor layer; and 

a first element forming region and a second element forming region defined by the 
element isolation region; 

wherein the first element forming region includes both a first bi-polar transistor and a first 
field effect transistor; 
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the first bi-polar transistor includes a first emitter region of a first conduction type, a first 
base region of a second conduction type, and a first collector region of the first conduction type, 

the first field effect transistor includes a first gate electrode layer, a source region of the 
first conduction type, and a drain region of the first conduction type, 

the first field effect transistor further includes a first body region of the second conduction 
type formed at least between the source region of the first conduction type and the drain region of 
the first conduction type, 

the first body region of the second conduction type is electrically connected to the source 
region of the first conduction type, 

the first body region of the second conduction type is electrically connected to the first 
base region of the second conduction type, 

the drain region of the first conduction type is electrically connected to the first collector 
region of the first conduction type, and 

the source region of the first conduction type is formed structurally isolated from the first 
emitter region of the first conduction type, and 

wherein the second element forming region includes both a second bi-polar transistor and 
a second field effect transistor, 

the second bi-polar transistor includes a second emitter region of the first conduction 
type, a second base region of the second conduction type, and a second collector region of the 
first conduction type, 

the second field effect transistor includes a second gate electrode layer, a source region of 
the second conduction type, and a drain region of the second conduction type, 

the second field effect transistor further including a first body region of the first 
conduction type formed at least between the source region of the second conduction type and the 
drain region of the second conduction type, 

the first body region of the first conduction type is electrically connected to the second 
collector region of the first conduction type, 

the source region of the second conduction type is electrically connected to the second 
collector region of the first conduction type, 
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the drain region of the second conduction type is electrically connected to the second base 
region of the second conduction type, 

the first collector region of the first conduction type is electrically connected to the 
second emitter region of the first conduction type, and 

the first gate electrode layer is electrically connected to the second gate electrode layer; 

and 

wherein a third body region of the second conduction type is formed in the semiconductor 
layer between the first collector region of the first conduction type and the first emitter region of 
the first conduction type and in the semiconductor layer adjacent to the element isolation region. 

10. (previously presented) A semiconductor device according to claim 8, wherein a 
contact layer for electrically connecting the source region of the second conduction type and the 
second contact region of the first conduction type is formed in the second element isolation 
region, wherein the contact layer is formed in a manner to cross over the source region of the 
second conduction type and the second collector region of the first conduction type. 

1 1 . (previously presented) A semiconductor device according to claim 9, wherein a 
fourth body region of the second conduction type is formed in the semiconductor layer between 
the second collector region of the first conduction type and the second emitter region of the first 
conduction type, and in the semiconductor layer adjacent to the element isolation region. 

12. (previously presented) A semiconductor device according to claim 1, 
wherein the first conduction type is n-type, and the second conduction type is p-type. 

13. (previously presented) A semiconductor device according to claim 1, 
wherein the first conduction type is p-type, and the second conduction type is n-type, 

t 

1 4. (previously presented) A semiconductor device according to claim 1 , 
wherein the semiconductor layer is a silicon layer. 
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15, (original) A semiconductor device comprising: 
an insulation layer; 

a semiconductor layer formed on the insulation layer; 

an element isolation region formed in the semiconductor layer; and 

a first element forming region and a second element forming region defined by the 
element isolation region, 

wherein the first element forming region includes both a first bi-polar transistor and a first 
field effect transistor, 

a first gate electrode layer is formed on the semiconductor layer, 

the first gate electrode layer is formed in a manner to cross over the first element forming 

region, 

a first electrode layer is formed on the semiconductor layer, 

the first electrode layer has one end section continuing to a side section of the first gate 
electrode layer, and another end section reaching the element isolation region, 

a first impurity diffusion layer of a first conduction type is formed at least in a part of a 
first region surrounded by the first gate electrode layer in a forming region of the first field effect 
transistor, the first electrode layer and the element isolation region, 

a second impurity diffusion layer of the first conduction type is formed in a second region 
surrounded by the first gate electrode layer and the element isolation region, 

a third impurity diffusion layer of the first conduction type is formed in a third region 
defined by the first gate electrode layer in a forming region of the first bi-polar transistor, the first 
electrode layer and the element isolation region, 

a first body region of a second conduction type is formed below the first gate electrode 
layer in a forming region of the first field effect transistor and the first electrode layer, 

a fi rst impurity diffusion layer of the second conduction type is formed below the first 
gate electrode layer in the forming region of the first bi-polar transistor and the first electrode 
layer and along a periphery of the third impurity diffusion layer of the first conduction type, 
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the first body region of the second conduction type is electrically connected to the first 
impurity diffusion layer of the first conduction type, and 

the first body region of the second conduction type is electrically connected to the first 
impurity diffusion layer of the second conduction type, 

wherein the second element forming region includes both a second bi-polar transistor and 
a second field effect transistor, 

a second gate electrode layer is formed on the semiconductor layer, 

the second gate electrode layer is formed in a manner to cross over the second element 
forming region, 

a second electrode layer is formed on the semiconductor layer, 

the second electrode layer has one end section continuing to a side section of the second 
gate electrode layer, and another end section reaching the element isolation region, 

a second impurity diffusion layer of the second conduction type is formed in a fourth 
region surrounded by the second gate electrode layer in a formi ng region of the second field 
effect transistor, the first electrode layer and the element isolation region, 

a third impurity diffusion layer of the second conduction type is formed in a fifth region 
surrounded by the second gate electrode layer and the element isolation region and in the forming 
region of the second field effect transistor, 

a fourth impurity diffusion layer of the first conduction type is formed in a fifth region in 
a forming region of the second bi-polar transistor, 

a fifth impurity diffusion layer of the first conduction type is formed in a sixth region 
surrounded by the second gate electrode layer in the forming region of the second bi-polar 
transistor and the element isolation region, 

a body region of the first conduction type is formed below the second gate electrode layer, 

a fourth impurity diffusion layer of the second conduction type is formed below the 
second gate electrode layer in the forming region of the second bi-polar transistor and the second 
electrode layer and along a periphery of the fifth impurity diffusion layer of the first conduction 
type, 
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the body region of the first conduction type is electrically connected to the fourth impurity 
diffusion layer of the first conduction type, 

the third impurity diffusion layer of the second conduction type is electrically connected 
to the fourth impurity diffusion layer of the first conduction type, 

the second impurity diffusion layer of the second conduction type is electrically 
connected to the fourth impurity diffusion layer of the second conduction type, 

the second impurity diffusion layer of the first conduction type is electrically connected to 
the fifth impurity diffusion layer of the first conduction type, and 

the first gate electrode layer is electrically connected to the second gate electrode layer. 

16-22. (canceled) 
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